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Optical Susceptibility Tensor
EE + χ Susceptibility expressions are derived using the quantum Liouville equation, with Hamiltonian
For χ (n) use sets of (n + 1)-level systems and sum over (n + 1)! time orderings. 
Heterostructure Bandstructure
Look for envelope function solutions: 
Look for envelope function solutions:
Material parameters now z-dependent 
Material parameters now z-dependent No birefringence in bulk, one independent tensor element χ
xx . Quantum confinement lifts heavy-hole/light-hole degeneracy at Γ-point: χ
(1)
xx . For example, no heavy-hole interband absorption for TM-polarised light in usual waveguide orientation.
Waveguide structure also contributes to birefringence n T E = n T M . 
N.B. calculations of χ (2) require bandstructure which reflects this asymmetry, e.g. 14 band k · p.
For a [001] grown heterostructure, z-direction is no longer equivalent to x, y breaking degeneracy. Taking (ω, ω) for SHG, in bulk 4 independent nonzero elements (3 for single ω)
xyxy (−ω, ω, ω) and χ 
Unlike bulk, all six of these nonlinear contributions are independent for heterostructure.
Two further measurements are required to completely characterise χ (3) . 
